Attorney Docket No. 54320.00001 1 
Application Serial No. 09/982,531 

AMENDMENTS TO THE CLAIMS : 

1 . (Currently Amended) A method of producing a heterologous peptide, 
polypeptide or protein in a lactic acid bacterium, the method comprising the steps of 

(1) constructing a recombinant lactic acid bacterium comprising a nucleotide 
sequence coding for the heterologous peptide, polypeptide or protein and operably 
linked thereto, appropriate regulatory nucleotide sequences to control the expression of 
the coding sequence, 

(ii) cultivating said recombinant bacterium under fed-batch or continuous 
cultivation conditions in a chemically defined medium, to express the gene, and 

(iii) harvesting the recombinant bacterium or the peptide, polypeptide or 
protein. 

2. (Original) A method according to claim 1 wherein the recombinant cell 
comprises a constitutive promoter operably linked to the coding sequence. 

3. (Currently Amended) A method according to claim 1 wherein the 
recombinant cell comprises a regulatable promoter operably linked to the coding 
sequence. 

4. (Currently Amended) A method according to claim 3 wherein the 
regulatable promoter is regulated by a factor soloctod from tho group consist i ng of pH, 
th e growth t e mp e rature, tho oxyg e n cont e nt, a t e mporaturo sh i ft eli c i t i ng the oxprossion 
of a h e at chock gon e , th e compos i t i on of th e growth m e d i um i nc l ud i ng the ionic str e ngth 
and th e NaC I cont e nt, th e pres e nc e /abs e nc e of an e ssential c ell const i tu e nt or 
pr e cursors her e for, accumulation of a metabolite intracellularly or in the mediumi4he 
growth phas e of the lactic acid bact e r i um and tho growth rate of th e l act i c ac i d 
bact e r i um . 

5. (Currently Amended) A method according to claim 3 Of4 wherein the 
regulatable promoter is derived from a lactic acid bacterium. 
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6. (Currently Amended) A method according to claim 5 wherein the 
regulatable promoter is the pH rogu l atab l o P170 promoter disclosed in WO 98/10079 or 
a derivative thereof wh i ch is pH rogulatablo . 

7. (Original) A method according to claim 1 or 2 wherein the promoter is 
introduced into the lactic acid bacterium on an autonomously replicating replicon. 

8. (Currently Amended A method according to claim +-©f 2 wherein the 
promoter is a promoter not naturally associated with the nucleotide sequence coding for 
the heterologous peptide, polypeptide or protein. 

9. (Original) A method according to claim 1 wherein the heterologous 
peptide, polypeptide or protein is selected from the group consisting of an enzyme and 
a pharmaceutically active compound. 

10. (Original) A method according to claim 1 wherein the coding nucleotide 
sequence is operably linked to a nucleotide sequence coding for a signal peptide (SP). 

1 1 . (Original) A method according to claim 10 wherein the signal peptide is 
selected from the group consisting of the Usp45 signal peptide and the signal peptide 
having the sequence MKFNKKRVAIATFIALIFVSFFTISSQDAQAAERS (SEQ ID NO: 1). 

Claim 12 (Cancelled) 

1 3. (Currently Amended) A method according to claim 42 1 wherein the 
concentration of glucose is kept at a pre-selected concentration of at least about 0.5 g/L 
by controlled feeding of glucose. 

14. (Original) A method according to claim 13 wherein the control of feeding 
of glucose to the medium is linked to pH control. 

1 5. (Currently Amended) A method according to claim 42 1 wherein the 
chemically defined medium is supplemented with yeast extract. 
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16. (Original) A method according to claim 15 wherein the amount of yeast 
extract is in the range of 0.1-10 g/L 

1 7. (Currently Amended) A method according to any of claims 1 and 0 1 1 
claim 1 wherein the yield of heterologous peptide, polypeptide or protein is at least 5 
mg/L. 



18. (Original) A method according to claim 17 wherein the yield of 
heterologous peptide, polypeptide or protein is at least 100 mg/L. 

19. (Original) A method according to claim 18 wherein the yield of 
heterologous peptide, polypeptide or protein is at least 200 mg/L. 

Claims 12-23 (Cancelled) 



24. (Currently Amended) A method according to claim 4^ 1 wherein the 
chemically defined medium is the medium comprising: 



Component 


Concentration, mM or +/- 


L-Alanine 


3.4 


L-Arginine 


1.1 


L-Asparagine 


0.8 


L-Cysteine 


0.8 


L-Glutamate 


2.1 


L-Glutamine 


0.7 


Glycine 


2.7 


L-Histidine 


0.3 


L-lsoleucine 


0.8 


L-Leucine 


0.8 


L-Lysine-HCI 


1.4 


L-Methionine 


0.7 


L-Phenylalanine 


1.2 


L-Proline 


2.6 


L-Serine 


2.9 


L-Threonine 


1.7 


L-Tryptophan 


0.5 


L-Tyrosine 


0.3 


L-Valine 


0.9 


K2SO4 


0.28^ 


KH2PO4/K2HPO4 


4/6 
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Ma-acetate 


15 


CaCIa 


0.0005^ 


MgCl2 


0.52^ 


FeS04 


0.01^ 


Vitamins^ 


+ 


Micronutrients^'^ 


+ 


Citric acid 


0.1 



^ From Neidhardt et al. J. Bacteriol. 11 9:736-747; 

Vitamins: 0.4 |iM biotin, 10 \M pyridoxal-HCI, 2.3 ^iM folic acid, 2.6 iilVI riboflavin, 8 ^iM 
niacinamide, 3 |iM thiamine-HCI and 2 |iM pantothenate; 

° Micronutrients: 0.003 |iM (NH4)6(M07)24, 0.4 ^iM H3BO4, 0.03 ^iM C0CI2, 0.01 \M 
CUSO4, 0.08 MnClg and 0.01 ^iM ZnS04. 

25. (Currently Amended) A method according to claim 12 wherein the 
chemically defined medium is the medium comprising: 



Component 


Concentration, mM or +/- 


L-Alanine 


3.4 


L-Arginine 


1.1 


L-Asparagine 


0.8 


L-Cysteine 


0.8 


L-Glutamate 


2.1 


L-Glutamine 


0.7 


Glycine 


2.7 


L-Histidine 


0.3 


L-lsoleucine 


0.8 


L-Leucine 


0.8 


L-Lysine-HCI 


1.4 


L-Methionine 


0.7 


L-Phenylalanine 


1.2 


L-Proline 


2.6 


L-Serine 


2.9 


L-Threonine 


1.7 


L-Tryptophan 


0.5 


L-Tyrosine 


0.3 


L-Valine 


0.9 


K2SO4 


0.28^ 


KH2PO4/K2HPO4 


4/6 


Na-acetate 


15 


CaCl2 


0.0005^ 


MgCl2 


0.52^ 
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FeS04 


0.01^ 


Vitamins^ 


+ 


Micronutrients^'^ 


+ 


Citric acid 


0.1 



^ From Neidhardt et al. J. Bacteriol. 119:736-747; 

" Vitamins: 0.4 |xM biotin, 10 |xM pyridoxal-HCI, 2.3 \iM folic acid, 2.6 |xM riboflavin, 8 ^iM 
niacinamide, 3 |iM thiamine-HCI and 2 |xM pantothenate; 

Micronutrients: 0.003 ^iM (NH4)6(M07)24, 0.4 ^iM H3BO4, 0.03 ^iM C0CI2, 0.01 
CUSO4, 0.08 ^iM MnCl2 and 0.01 m,M ZnS04; 

wherein the components of said chemically defined medium are present in three-fold 
amounts of the enumerated concentrations, except the phosphates and sodium acetate, 
the respective amounts of which are kept at the enumerated concentrations. 



26. (Currently Amended) A method according to claim 4S 1 wherein the 
chemically defined medium is the medium comprising: 



Component 


Concentration, mM or+/- 


L-Alanine 


3.4 


L-Arginine 


1.1 


L-Asparagine 


0.8 


L-Cysteine 


0.8 


L-Glutamate 


2.1 


L-Glutamine 


0.7 


Glycine 


2.7 


L-Histidine 


0.3 


L-lsoleucine 


0.8 


L-Leucine 


0.8 


L-Lysine-HCI 


1.4 


L-Methionine 


0.7 


L-Phenylalanine 


1.2 


L-Proline 


2.6 


L-Serine 


2.9 


L-Threonine 


1.7 


L-Tryptophan 


0.5 


L-Tyrosine 


0.3 


L-Valine 


0.9 


K2SO4 


0.28^ 


KH2PO4/K2HPO4 


4/6 
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15 


CaCIa 


0.0005^ 


MgCl2 


0.52^ 


FeS04 


0.01^ 


Vitamins^ 


+ 


Micronutrients^'^ 


+ 


Citric acid 


0.1 



^ From Neidhardt et al. J. Bacteriol. 11 9:736-747; 

" Vitamins: 0.4 iilVI biotin, 10 pyridoxal-HCI, 2.3 ^iM folic acid, 2.6 |iM riboflavin, 8 
niacinamide, 3 thiamine-HCI and 2 \lM pantothenate; 

''Micronutrients: 0.003 ^iM (NH4)6(M07)24, 0.4 ^iM H3BO4, 0.03 C0CI2, 0.01 
CUSO4, 0.08 MnCl2 and 0.01 |iM ZnS04; 

wherein the components of said chemically defined medium are present in five-fold 
amounts of the enunherated concentrations, except the phosphates and sodium acetate, 
the respective amounts of which are kept at the enumerated concentrations. 



27. (Currently Amended) A method according to claim 4S 1 wherein the 
chemically defined medium is the medium comprising: 



Component 


Concentration, mM or -1-/- 


L-Alanine 


3.4 


L-Arginine 


1.1 


L-Asparagine 


0.8 


L-Cysteine 


0.8 


L-Glutamate 


2.1 


L-Glutamine 


0.7 


Glycine 


2.7 


L-Histidine 


0.3 


L-lsoleucine 


0.8 


L-Leucine 


0.8 


L-Lysine-HGI 


1.4 


L-Methionine 


0.7 


L-Phenylalanine 


1.2 


L-Proline 


2.6 


L-Serine 


2.9 


L-Threonine 


1.7 


L-Tryptophan 


0.5 


L-Tyrosine 


0.3 
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L -Valine 


0 Q 


K^SOa 

i x^w\.^4- 






4/fi 


Ma-acetate 




CaCIa 


0 0005^ 


MgCl2 


0.52^ 


FeS04 


0.01^ 


Vitamins'^ 


+ 


Micronutrients^'^ 


+ 


Citric acid 


0.1 



^ From Neidhardt et al. J. Bacteriol. 1 19:736-747; 

" Vitamins: 0.4 ^iM biotin, 10 |xM pyridoxal-HCI, 2.3 |iM folic acid, 2.6 (xM riboflavin, 8 |xM 
niacinamide, 3 )iM thiamine-HCI and 2 ixM pantothenate; 

"Micronutrients: 0.003 ^M (NH4)6(M07)24, 0.4 ^iM H3BO4, 0.03 ^iM C0CI2, 0.01 ^iM 
CUSO4, 0.08 |xM MnCl2 and 0.01 ^iM ZnS04; 

wherein glucose is additionally included in the chemically defined medium In an amount 
in the range of 1-100 g/L. 



28. (Currently Amended) A method according to claim 4S 1 wherein the 
chemically defined medium is the medium comprising: 



Component 


Concentration, mM or +/- 


L-Alanine 


3.4 


L-Arginine 


1.1 


L-Asparagine 


0.8 


L-Cysteine 


0.8 


L-Glutamate 


2.1 


L-Glutamine 


0.7 


Glycine 


2.7 


L-Histidine 


0.3 


L-lsoleucine 


0.8 


L-Leucine 


0.8 


L-Lysine-HCI 


1.4 


L-Methionine 


0.7 


L-Phenylalanine 


1.2 


L-Proline 


2.6 


L-Serine 


2.9 


L-Threonine 


1.7 


L-Tryptophan 


0.5 
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L-Tvrosine 


0 3 


1 -Valine 


0 9 


K2S04 


0 28^ 


KHoPOzi/KoHPOd 


4/6 

t/ W 


Na-acetate 


15 


CaCIa 


0.0005^ 


MgCl2 


0.52^ 


FeS04 


0.01^ 


Vitamins^ 


+ 


Micronutrients^'^ 


+ 


Citric acid 


0.1 



^ From Neidhardt et al. J. Bacteriol. 119:736-747; 

^ Vitamins: 0.4 jliM biotin, 10 |liM pyridoxal-HCI, 2.3 ^iM folic acid, 2.6 |iM riboflavin, 8 ^iM 
niacinamide, 3 |iM thiamine-HCI and 2 [iM pantothenate; 

^ Micronutrients: 0.003 |iM (NH4)6(M07)24, 0.4 ^iM H3BO4. 0.03 ^iM C0CI2, 0.01 |xM 
CUSO4, 0.08 ^iM MnCl2 and 0.01 |iM ZnS04; 

wherein glucose is additionally included in the chemically defined medium in an amount 
in the range of 1-100 g/L, and the components of said chemically defined medium are 
present in three-fold amounts of the enumerated concentrations, except the phosphates 
and sodium acetate, the respective amounts of which are kept at the enumerated 
concentrations. 



29. (Currently Amended) A method according to claim 4^ 1 wherein the 
chemically defined medium is the medium comprising: 



Component 


Concentration, mlVI or +/- 


L-Alanine 


3.4 


L-Arginine 


1.1 


L-Asparagine 


0.8 


L-Cysteine 


0.8 


L-Glutamate 


2.1 


L-Glutamine 


0.7 


Glycine 


2.7 


L-Histidine 


0.3 


L-lsoleucine 


0.8 


L-Leucine 


0.8 


L-Lysine-HCI 


1.4 


L-Methionine 


0.7 
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L-Phenvlalanine 

^ 1 1 Iwl lyitAIUI III Iw 


1.2 


L-Proline 


2.6 


1 -Sprinp 


2.9 


L-Threonine 

^ 1 1 llwwl Ml 1^ 


1.7 


L -T rvnt o n h a n 


0.5 


L -Tvro^inp 

^ 1 yiwwii iw 


0.3 


1 -Valinp 


0 9 


KcSOa 


0.28^ 


KHoPOVKoHPOa 


4/6 


Ma-acetate 


15 


CaCIa 


0.0005^ 


MgCl2 


0.52^ 


FeS04 


0.01^ 


Vitamins^ 


+ 


Micronutrients^'^ 


+ 


Citric acid 


0.1 



^ From Neidhardt et al. J. Bacteriol. 11 9:736-747; 

^ Vitamins: 0.4 |iM biotin, 10 |iM pyridoxal-HCI, 2.3 |iM folic acid, 2.6 |iiM riboflavin, 8 ^iM 
niacinamide, 3 |iM thiamine-HCI and 2 |iM pantothenate; 

' Micronutrients: 0.003 ^iM (NH4)6(M07)24, 0.4 ^iM H3BO4. 0.03 ^iM C0CI2, 0.01 ^iM 
CUSO4, 0.08 |LiM MnCl2 and 0.01 ^iM ZnS04; 

wherein glucose is additionally included in the chemically defined medium in an amount 
in the range of 1-100 g/L, and the components of said chemically defined medium are 
present in five-fold amounts of the enumerated concentrations, except the phosphates 
and sodium acetate, the respective amounts of which are kept at the enumerated 
concentrations. 
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